1. Introduction. - There have been several recent reports of potentially useful bistable switching properties in metal-insulator-n-p+ (or -p-n+) structures on silicon (i.e. MISS devices) [1] [2] [3] [4] [5] [6] . It is necessary for the insulator to be either thin enough (e.g.
Á)
to pass substantial tunnelling currents, or for it to be otherwise semi-insulating [3] , [5] . Switching occurs, at a critical voltage (the switching voltage Vs)' when the p+-n (or n+-p) junction is biased in the forward direction ; with the opposite polarity the characteristics are similar to those of a reverse-biased p-n junction. The switching voltage can be modulated through the influence of an additional (third) contact to the intermediate Si layer [3] , [4] , and Yamomoto et al. [4] have shown that by utilizing this feature, MISS devices could be applied to logic systems such as shift registers. Yamomoto and Morimoto [1] have also suggested that MISS devices could be light sensitive and hence used, for example, as opticallymodulated switches.
For the two terminal device, Simmons [6] . However the experiments described in [1] [2] [3] [4] have been carried out with Si of medium doping levels ( &#x3E; 1015 cm. -3) and neither these results, nor our own, fit the models of Simmons and El-Badry [5] . Figure 4 illustrates this for three pulses of different magnitude ; as the applied pulse height increases (with respect to Vs) the delay time decreases. The shape of the current response appears to be controled by the internal switching mechanisms of the device and is independent from the eXternal circuit used for the measurements.
In figure 4 the current seems to rise from its OFF to ON-state values in a two-stage process ; this was a common but not universal feature of our measurements : for the range of pulse heights used, tD is of the order 10 -8-10 -5 seconds. Kroger and Wegener [2] report delay times as short as a few nanoseconds or less, but they applied pulses rather greater in magnitude than those used for the present studies.
The base current also influences the delay time and figure 5 illustrates the combined effects of IB and pulse height on tD. In figure 5b tD [7] , [8] , and for the present case it is written as follows :
where y is the p+ n junction efficiency [9] , J, the fraction of the diffusion current that tunnels via the acceptor state density [10] , an and ap are tunnelling attenuation factors [7] , A * is the Richardson constant, T the temperature and k the Boltzmann constant.
The other parameters are as defined in figure 6 . Equation (1) [10] . With reasonable values of the parameters involved, equation (2) gives a good approximation to the magnitude of Vs and its temperature dependence as can be seen from figure 3 . The dashed line in figure 3 was calculated from equation (2), with the variables set at the values given in the caption. It is possible to obtain an even better fit between theory and experiment by including, for example, the variation in the width of the space-charge region in the Si at the Si-S'02 interface, but the more cumbersome computation process involved has not yet been completed.
For the present purposes it is sufficient to note that the model leading to equation (2) 
